Bio-medical waste (BMW) disposal is a very important but challenging task. Health-care waste contains potentially harmful microorganisms, which can infect hospital patients, health workers, and the general public. Exposure to hazardous health-care waste can result in disease or injury. The Government of India has been laying down rules, namely, Bio-Medical Waste (Management and Handling) Rules, in 1998, The draft of Bio-Medical Waste (Management and Handling Rules 2011,), and recently Bio-Medical Waste Management Rules, 2016. Evidence from different parts of India show that the knowledge on BMW disposal among health-care personnel is low, and the practice of the same is not satisfactory. Strict implementation of the rules laid down is necessary and is the need of the hour.
Introduction
A ppropriate biomedical waste (BMW) disposal is very important, from public health point of view, and implementing it is really a challenging task. The World Health Organization (WHO) reports that health-care wastes are the ones generated by health-care activities including a broad range of materials, from used needles and syringes to soiled dressings, body parts, diagnostic samples, blood, chemicals, pharmaceuticals, medical devices, and radioactive materials. As per Government of India gazette, "bio-medical waste" is defined as any waste, which is generated during the diagnosis, treatment or immunisation of human beings or animals or research activities pertaining thereto or in the production or testing of biological or in health camps. A person who experiences one needlestick injury from a needle used on an infected source patient has risks of 30%, 1.8%, and 0.3%, respectively, becoming infected with hepatitis B virus, hepatitis C virus, and HIV. [1] In addition, antibiotic-resistant Escherichia coli have been shown to survive in an activated sludge plant, although there does not seem to be significant transfer of this organism under normal conditions of wastewater disposal and treatment. [2] BMWs are generated from hospitals, nursing homes, clinics, dispensaries, veterinary institutions, animal houses, pathological laboratories, blood banks, AYUSH hospitals, clinical establishments, research or educational institutions, health camps, medical or surgical camps, vaccination camps, blood donation camps, first aid rooms of schools, forensic laboratories, and research laboratories. Although of the total amount of waste generated by health-care activities, about 85% in general, is nonhazardous waste, the remaining 15% is considered hazardous material that may be infectious, toxic, or radioactive, [1] and hence, it is important for a proper BMW disposal. Health-care waste contains potentially harmful microorganisms, which can infect hospital patients, health workers, and the general public. In this article, we review the rules of BMW disposal laid down by the Government of India from time to time and the published literature evidence related to the practice of BMW disposal across the states of India, and also where we feel the gap needs to be filled.
Potential Hazards due to Biomedical Waste
Exposure to hazardous health-care waste can result in disease or injury. The hazardous nature of health-care waste may be due to one or more of the following: infectious agents; genotoxic, toxic, or hazardous chemicals or pharmaceuticals; radioactive materials; and sharps. [2] Pathogens in infectious waste may enter the human body by a number of routes , i.e. through a puncture, abrasion, or cut in the skin; through the mucous membranes; and through inhalation and ingestion. Some examples of infections caused by exposure to health-care wastes are gastroenteric infections including Salmonella, Shigella, Vibrio cholerae; helminths infections; respiratory infections including Mycobacterium tuberculosis and Streptococcus pneumoniae; ocular infections; genital infections; skin infections; anthrax; meningitis; acquired immunodeficiency syndrome (AIDS); hemorrhagic fevers; septicemia; bacteremia; candidemia; and viral hepatitis A, B, and C. [2] The transmission vehicles include feces, vomit, inhaled secretions, saliva, eye secretions, genital secretions, pus, skin secretions, cerebrospinal fluid, blood, and sexual secretions.
What the Government of India Rules Say on Biomedical Waste Disposal
Bio-Medical Waste (Management and Handling) Rules, 1998, [3] was published vide notification number S.O. 630 (E) dated July 20, 1998, by the Government of India in the Ministry of Environment and Forests, which provided a regulatory framework for the management of BMWs generated in the country. It laid down that BMWs should be collected by "the occupier" that is the institution generating BMWs (health-care facilities) in accordance with standards laid down in the rules, and also described "the authorized person" or the operator authorized to receive, store, transport, treat, and dispose the BMWs in accordance with the prescribed standards mentioned in the rule. However, it had laid down that the occupier requisite for the prescribed standards was only for those providing services for more than 1000 patients per month. It also laid down that every occupier/operator should submit an annual report to the Central Pollution Control Board (CPCB), and also when an accident occurs in any institution or facility, it has to be reported to the authority. Categories of BMW and color coding of waste categories were also spelt out.
Later, "The draft Bio-Medical Waste (Management and Handling Rules 2011" [4] notified by the Ministry of Environment and Forests stipulated that every occupier irrespective of the number of outpatients serviced had the applicability of the rules. It also listed out the duties of the operator and also clarified and sorted out the issue of overlapping with regard to color coding and segregation of waste mentioned in the earlier rules.
Recently, the Government of India has come out with expanded rules, detailing the responsibilities of different disciplines involved in the BMW disposal. The Ministry of Environment, Forest and Climate Change, Government of India, published in the Gazette of India, Extraordinary, Part II, Section 3, Sub-section (i) Government of India via notification of the rules namely the Bio-Medical Waste Management Rules, 2016 [5] which has listed out the duties of occupiers, operators, and authorities and a detailed guidance on the treatment and disposal of BMW. The prescribed authorities for the implementation of the provisions of these rules were named to be the state pollution control boards in respect of states and pollution control committees in respect of union territories, and the rule also describes the procedure for authorization for the occupier and operator. The rule also adds more on the constitution and responsibilities of the advisory committee to be formed in each state or union territory and also mentions the monitoring of implementation of the rules in health-care facilities. While the occupier has to take all necessary steps to ensure that BMW is handled without any adverse effect to human health and the environment, the operator has to take all necessary steps to ensure that the BMW is collected from the occupier in a timely manner and shall display the details of authorization, treatment, annual report, etc., on operators website. Both operators and occupiers have to train their staff, maintain appropriate records, and report major related accidents.
BMW categories and their segregation, collection, treatment, processing, and disposal options are summarized in Table 1 , which shows that the categories reduced to four, with their color coding being yellow, red, white (translucent), and blue. The standards of treatment and disposal have been detailed and also the prescribed authorities and their corresponding duties are tabled. The new rules extend the range of application to include medical, blood, and surgical camps and also introduce the bar coding system, pretreatment of the laboratory waste, microbiological waste, blood samples, and blood bags through disinfection or sterilization onsite in the manner as prescribed by the WHO or National AIDS Control Organisation guidelines prior Contd... Incineration or plasma pyrolysis or deep burial* In the absence of the above facilities, autoclaving or microwaving/hydroclaving followed by shredding or mutilation or combination of sterilization and shredding is made. Treated waste has to be sent for energy recovery (d) Expired or discarded medicines: Pharmaceutical waste such as antibiotics and cytotoxic drugs including all items contaminated with cytotoxic drugs along with glass or plastic ampoules, vials, etc.
Yellow-colored, nonchlorinated plastic bags or containers
Expired cytotoxic drugs and items contaminated with cytotoxic drugs to be returned back to the manufacturer or supplier for incineration at temperature >1200°C or to common BMW treatment facility or hazardous waste treatment, storage, and disposal facility for incineration at>1200°C or encapsulation or plasma pyrolysis at >1200°C All other discarded medicines shall be either sent back to manufacturer or disposed by incineration (e) Chemical waste: Chemicals used in the production of biological and used or discarded disinfectants Yellow-colored, containers or nonchlorinated plastic bags Disposed of by incineration or plasma pyrolysis or encapsulation in hazardous waste treatment, storage, and disposal facility (f) Chemical liquid waste: Liquid waste generated due to the use of chemicals in the production of biological and used or discarded disinfectants, silver X-ray film-developing liquid, discarded formalin, infected secretions, aspirated body fluids, liquid from laboratories and floor washings, cleaning, housekeeping, and disinfecting activities, etc.
Separate collection system leading to effluent treatment system
After resource recovery, the chemical liquid waste shall be pretreated before mixing with other wastewater. The combined discharge shall conform to the discharge norms given in Schedule-III (g) Discarded linen, mattresses, and beddings contaminated with blood or body fluid Nonchlorinated, yellow-colored plastic bags or suitable packing material Nonchlorinated chemical disinfection followed by incineration or plasma pyrolysis or for energy recovery In the absence of the above facilities, shredding or mutilation or a combination of sterilization and shredding is preferred. Treated waste to be sent for energy recovery or incineration or plasma pyrolysis (h) Microbiology, biotechnology, and other clinical laboratory wastes Blood bags; laboratory cultures, stocks, or specimens of microorganisms; live or attenuated vaccines; human and animal cell cultures used in research and industrial laboratories; and production of biological, residual toxins, dishes, and devices used for cultures
Autoclave safe plastic bags or containers
Pretreat to sterilize with nonchlorinated chemicals onsite as per the NACO or WHO guidelines thereafter for incineration
Red
Contaminated waste (recyclable) (a) Wastes generated from disposable items such as tubing, bottles, intravenous tubes and sets, catheters, urine bags, syringes (without needles and fixed needle syringes), vaccutainers with their needles cut, and gloves
Red-colored, nonchlorinated plastic bags or containers
Autoclaving or microwaving/hydroclaving followed by shredding or mutilation or a combination of sterilization and shredding is preferred. Treated waste to be sent to registered or authorized recyclers or for energy recovery or plastics to diesel or fuel oil or for road making, whichever is possible Plastic waste should not be sent to landfill sites to being sent to the common BMW treatment facility for final disposal. 
Studies on the Practice of Biomedical Waste Disposal in India
We reviewed the literature on the activities of the BMW disposal being done across India (including Pubmed, Indmed, and Google Scholar search) and tried to include all articles on biomedical disposal practices in India. A general review of the situation was done that included the articles from the past 15 years to develop this narrative review. We found that the practices and knowledge on BMW disposal among the personnel involved in the work were not up to expectations. There has been literature evidence from different parts of India, mostly showing that the knowledge on BMW disposal among the health-care personnel is low and the practice of the same is not satisfactory. Table 2 summarizes the findings of the different studies on BMW disposal done across India. Various publications show that the knowledge among the doctors, nurses, and other health-care workers was low, and the appropriate practices to be followed as laid down in the rules were not followed majority of the times. The International Clinical Epidemiology Network Program Evaluation Network study conducted in 25 districts spread over twenty states of India including urban and rural areas showed that around 82% of primary, 60% of secondary, and 54% of tertiary care health facilities had no credible BMWM system in place. [20] A multivariate analysis done in the study indicated that charts at the point of waste generation, availability of designated person, appropriate containers and bags, availability of functional needle destroyers, availability of personal protective gears, segregation Contd... [7] Delhi (A) 2012 A cross-sectional study conducted among 116 private nursing homes in south and east zones of Delhi showed that 41.7% of the workers in south zone and 25% in east zone had no knowledge about BMW generation (χ 2 =24.26, P=0.001). In addition, 13 (21.7%) nursing homes in south zone and 15 (26.8%) in east zone did not have black bags. The study concluded that the practice of BMWM in nursing homes in both the zones of Delhi was poor Kishore et al. [8] Delhi (B) 2013 A cross-sectional study was conducted in a 600-bedded tertiary care teaching hospital in Delhi, interviewing doctors, nurses, technicians, and other paramedical staff of the hospital.
Overall, only 17% of the health-care workers were aware of the number of categories of BMW Bhagawati et al. [9] Delhi (C) 2010
In a private tertiary care 620-bedded hospital located in an urban area in Delhi, although the waste generated was being disinfected properly before disposal, the hospital staff were not segregating the waste properly, with delays in lifting of waste compounded with improper disposal. The hospital has its own incinerator, but it was underutilized Nandwani [10] Mangalore 2014 A cross-sectional study was conducted among 157 HCPs including doctors, nurses, laboratory technicians, house surgeons, auxiliary staff, housekeepers, and students in different health-care settings in and around Mangalore, Karnataka, including private hospitals, medical colleges, dental colleges, community health centers, primary health centers, dental clinics, nursing homes, laboratories, and veterinary clinics. No sanitary staff had any knowledge regarding the BMW. Only 34 out of 157 participants were able to match the color coding given in the questionnaire. Although the controlling body insists on the segregation of hospital waste at source, disposal of the same is not done satisfactorily at present in many hospitals
Pullishery et al. [11] Pune 2014 A situational analysis done in Pune showed that only 2162 clinics send their BMWs to the treatment facility. Over 6000 clinics in Pune are operating without adequate arrangement for handling the collection and treatment of BMWs. The survey conducted in ten hospitals from Pune city revealed that>55% of employees are not aware of the adequate handling, collection, and treatment of BMWs. About 62% of the respondents do not find it a serious issue, and about 45% of the owners of the hospitals are found to be ignorant Achary et al. [12] Meerut 2016 A study carried out in Chhatrapati Shivaji Subharti Hospital, Meerut, reported that segregation of BMW was being done at the site of generation in almost all the areas of the hospital in color-coded polythene bags as per the hospital protocol. Although awareness (knowledge) about segregation of BMW was seen in 90% of the HCPs, 30%-35% did not practice Pandey et al. [13] Varanasi 2010 A predesigned questionnaire containing a set of nine open-ended questions sent to 557 email contacts obtained randomly from social networking sites by using respondent-driven sampling technique showed that remnant knowledge of BMWM as self-adjudged was statistically significantly (P<0.001) less among postgraduates (35.5%) than graduates (75%). Proper practice of BMW segregation at the work place had a statistically significant association (P<0.000) with higher knowledge of the same Archisman et al. [14] Allahabad 2011
The study which was conducted among hospitals (bed capacity>100) of Allahabad city, with participants including doctors (75), nurses (60), laboratory technicians (78), and sanitary staff (70), showed that doctors, nurses, and laboratory technicians have better knowledge than sanitary staff regarding BMWM. Regarding practices related to BMWM, sanitary staff were ignorant on all the counts. Injury reporting was low across all the groups of health professionals Mathur et al. [15] Karimnagar town, Andhra Pradesh [16] Sabarkantha district, Gujarat
2005
In this cross-sectional study, thirty hospitals with>30 beds minimum were randomly selected from Sabarkantha district, Gujarat. The doctors and auxiliary staff of those thirty hospitals were questioned. There was no effective waste segregation, collection, transportation, and disposal system at any hospital in the district Pandit et al. [17] Eluru, Andhra Pradesh
2006
A total of 463 undergraduate students (216 males and 247 females) of ASRAM Medical College of Andhra Pradesh have heard about BMW; some of them were aware that it causes health hazards. However, knowledge about the category of wastes, duration of waste storage, responsibility of waste, type of bags used for collection, and identification of biohazard symbol was poor Jahnavi and Raju [18] 
2007
A study to assess the knowledge, attitude, and practices of the employees of Bijapur Liberal District Education Association, Shri BM Patil Medical College and Hospital, Bijapur, with a total of 334 employees surveyed (180 were nonteaching and 154 were teaching staff) found that the awareness and proper practice of BMW were very satisfactory. The teaching staff gave more correct responses (97.4%) to questions on BMWM than the nonteaching staff (80%); the difference was statistically significant (P<0.01)
Yadavannavar et al. [19] Twenty-five districts across twenty states in India
2009-2012
This was a study by the IPEN study group, New Delhi, India. The country (India) was divided, for the purpose of the study, into five geographical zones with five PMCs in each zone. A total of 25 districts, where PMCs are located, were included for the assessment of BMWM. The study included levels of health facilities in urban and rural areas and from public and private sector providers. Data for BMWM were obtained from 24 PMC, 25 district hospitals, and 400 primary care health settings. The status of BMWM was alarming across the study sites; 82% (318/388) of primary care, 60% (15/25) of secondary care, and 54.2% (13/24) of tertiary care facilities were in the red category, that is no credible BMWM system in place, indicating the need for major efforts to improve the BMWM across the country IPEN study [20] Meerut 2011
In a study conducted among 100 paramedical workers of a tertiary care hospital of Meerut by using a pretested structured questionnaire to detect the level of awareness regarding BMWM, data were compared pre-and postintervention (educational training). The results showed that baseline knowledge and awareness regarding BMWM among the paramedical workers in a tertiary care hospital, Meerut, Uttar Pradesh, was quite poor (34.78%). There was 43.78% increase in knowledge about BMWM before and after educational intervention, which was statistically significant (P<0.0001)
Pawan et al. [21] Christian Medical College and Hospital, Vellore, Tamil Nadu 2009-2012 This study was conducted at a tertiary care hospital to assess the impact of training, audits, and education/implementations on the awareness and practice of BMW and awareness level among the health-care workers, doctors, nurses, and allied staff assessed by a pretested questionnaire. Audit and re-audit reports have shown that the awareness on the segregation of cytotoxic drugs had increased from 53% to 76%, segregation and disposal of sharps from 90% to 98%, infectious plastics from 72% to 83%, and from 67% to 85% on the different color bags used for segregation, which is statistically significant. Furthermore, awareness of PPEs has increased from 77% to 96%, noninfectious waste segregation from 86% to 97%, and sharps from 86% to 96%, which is statistically significant. It was concluded that training impacts a change in practice after the sessions Joseph et al. [22] Kolkata, West Bengal
2011
The study interviewed 200 junior doctors at a tertiary care hospital of Kolkata using a predesigned pretested self-administered, semi-structured, anonymous questionnaire. Almost all respondents (99.1%) heard about BMW, 94.4% heard about the BMW rules, and 67.9% knew about the bio hazard symbol. Only 55.9% of the respondents could remember the ten categories of BMW. Segregation at source (the golden rule of BMW) was known by 78.8% of the junior doctors, and only 29.5% had the knowledge of various methods of final disposal of BMW. It was concluded that intensive training program and monitoring at regular time interval is needed for all staff, with special emphasis on junior doctors
Basu et al. [23] Agra 2004-2005 Data were collected from three apex government hospitals of Agra, namely, Sarojini Naidu Medical College, Lady Lyall Maternity Hospital, and a district hospital by personal observations of the waste treatment and disposal practices, and assessment of knowledge, attitude, and practices of working personnel was done with the help of questionnaires. The results showed lack of knowledge and awareness regarding legislations on BMWM even among qualified hospital personnel. None of these hospitals were equipped with higher technological options, for example, incinerator autoclave and microwave and had no facilities to treat the liquid waste generated inside the hospital
Sharma and
Chauhan [24] Andhra Pradesh, Maharashtra, and Uttar Pradesh
2008
Hospitals/nursing homes and private medical practitioners in urban as well as rural areas and those from the private as well as the government sector were covered. Information on (a) awareness of BMWM rules, (b) training undertaken, and (c) practices with respect to segregation, use of color coding, sharps' management, access to common waste management facilities, and disposal was collected. Awareness of BMW rules was better among hospital staff in comparison with that among private medical practitioners, and awareness was marginally higher among those in urban areas in comparison with those in rural areas. Access to common waste management facilities was low at about 35%. Dumping BMW on the roads outside the hospital is still prevalent, and access to common waste facilities is still limited Rao [25] Contd... The generation and disposal of BMW in various medical establishments in the urban and rural areas of Chandigarh (UT) was studied. There were 474 medical establishments in Chandigarh including nursing homes, clinics, dispensaries, pathological laboratories, hospitals, veterinary institutions, and animal houses. Although the major hospitals are equipped with incinerators, proper BMWM system was yet to be implemented. The medical establishments in the rural area and smaller ones in the urban area dispose off their BMW along with municipal solid waste, and no waste management system exists Singh et al. [26] Belgaum, Karnataka
The study assessed the regulatory compliance of KLE Society's J. N. Hospital and Medical Research Center, Belgaum, India, and found that (1) The personnel working under the occupier were trained to take adequate precautionary measures in handling these bio-hazardous waste materials; (2) the process of segregation, collection, transport, storage, and final disposal of infectious waste was done in compliance with the standard procedures; (3) the final disposal was by incineration in accordance to EPA rules, 1998; (4) the noninfectious waste was collected separately in different containers and treated as general waste
Patil et al. [27] Jaipur, Rajasthan
2013
A total of 144 dentists, nurses, laboratory technicians, and Class IV employees (cleaners and maintenance personnel) at Jaipur Dental College were interviewed to assess the awareness regarding BMWM policy and practices, their attitude toward BMWM, and their awareness regarding needle-stick injury. The results showed that there was a poor level of knowledge and awareness of BMW generation hazards and legislation and management among HCPs. It was surprising that 36% of the nurses had an extremely poor knowledge of BMW generation and legislation and only 15% of the Class IV employees had an excellent awareness of BMWM practice
Sharma et al. [28] Puducherry
2009
Collection and disposal of BMW in the Government General Hospital of Puducherry, India, showed (a) the lack of segregation between infections and noninfectious BMW as well as a failure to implement the prescribed rules for proper management of BMW; (b) improper treatment and transportation and the final disposal of BMW along with municipal garbage; and (c) an inadequate training of personnel, insufficient PPEs, and a lack of knowledge regarding the proper use of such equipment
Boss et al. [29] Ujjain, Madhya Pradesh 2009-2010 A qualitative study was conducted, with different professional groups, cleaning staff, nurses, medical students, doctors, and administrators by conducting ten FGDs in a 570-bed rural tertiary care teaching hospital in Ujjain, India. The FGD guide included the following topics: (i) role of HCWM in the prevention of health care-associated infections, (ii) awareness of and views about HCWM-related guidelines/legislation, (iii) current HCWM practices, (iv) perception and preparedness related to improvements of the current practices, and (v) proper implementation of the available guidelines/legislation. A gap between knowledge and actual practice regarding HCWM was highlighted in the perception of the hospital staff noted
Joshi et al. [30] Lucknow, Uttar Pradesh (A)
2006
The study done in Balrampur Hospital showed that infectious and noninfectious wastes are dumped together within the hospital premises, resulting in a mixing of the two, which are then disposed of with municipal waste at the dumping sites in the city. All types of wastes are collected in common bins placed outside the patients' wards. For disposal of this waste, the hospital depends on the generosity of the Lucknow Municipal Corporation, whose employees generally collect it every 2 or 3 days. The hospital does not have any treatment facility for infectious waste. The laboratory waste materials, which are disposed of directly into the municipal sewer without proper disinfection of pathogens, ultimately reach the Gomti River.
All disposable plastic items are segregated by the rag pickers from the hospital as well as municipal bins and dumps. The waste is deposited either inside the hospital grounds, or outside in the community bin for further transportation and disposal along with municipal solid waste. The open dumping of the waste makes it freely accessible to rag pickers who become exposed to serious health hazards due to injuries from sharps, needles, and other types of materials used when giving injections Gupta and Boojh [31] Lucknow, Uttar Pradesh (B)
The study was conducted at Vivekananda Polyclinic, one of the premier health-care establishments of Lucknow. Interviews with medical authorities, doctors, and paramedical staff involved in the management of the BMW and randomly selected patients and visitors in the polyclinic were conducted. Although the polyclinic in general abides by the prescribed regulations for the treatment and disposal of BMW, there is a need to further build the capacity of the polyclinic and its staff in terms of providing the state-of-the-art facilities and ongoing training in order to develop a model BMWM system in the polyclinic. There is also a need to create awareness among all other stakeholders about the importance of BMWM and related regulations Gupta et al. [32] Contd... of waste at the point of generation, and log book maintenance were independently (odds ratio between 1.2 and 1.55; P ≤ 0.03) associated with better BMWM system in the health-care facilities. Hence, overall, we feel that the practices on biowaste disposal are not up to the mark by literature evidence. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] What Action Is Needed Now?
With a detailed description of what and how the BMW disposal has to be done being legally available in India, there is a requirement of full-fledged implementation of the rules, so as to get the required benefits of preventing the illnesses due to the improper disposal. We put forth some suggestions regarding necessary actions that are required as of now in India.
First, wide dissemination of the procedures portrayed in the rules as an urgent measure has to be undertaken. Unless the personnel involved in BMW disposal know the recent updated rules, implementing them is not possible. Educative information on the update, with some pictorial presentations, needs to be circulated and ensured that it reaches the required persons. Physicians could be informed through their respective associations such as the Indian Medical Association, the Associations of Surgeons of India, and the Indian Association of Paediatricians. Simultaneously ensuring that the "Operators" are also updated on the rules is also necessary. When the authorities make monitoring visits to check the "operators," the knowledge of their staff should be assessed at periodic intervals. Second, training the staff working on the BMW disposal at regular intervals is of utmost necessity, which would improvise the BMW disposal practices drastically. [21, 22] Certifying the staff members, of hospitals, other institutions, and the agencies collecting and disposing the waste, after training them and ensuring that only certified staff are given the job would improve the quality of the work. Third, it is important to ensure that charts on BMW disposal are in place at the point of waste generation, to ensure the availability of designated persons, to ensure the availability of appropriate containers and bags and other materials, to ensure segregation of waste at the point of generation, and to ensure log book maintenance, all of which would improve the practices of BMW disposal as shown by published evidence. [20] Fourth, as suggested by the thumb rule "avoiding monopoly prevents market failure," it is better to encourage multiple players in the "operators" side, so as to induce a competition among the operators, thereby improving the service of the operations. Fifth, strict enforcement of the laws by the authorities concerned is much more important; not just stressing the hospital authorities, but also monitoring and supervising the activities of the "operators" as laid down in the 2016 rules is an important requirement. Some recommendations specific to the agencies: the central and state governments should engage in operational research activities to evaluate the implementation challenges. District-level committees should concentrate on strong implementation of the existing policies. Hospital administrators should impart regular training activities for the staff, and the pollution control boards should conduct productive and regular monitoring.
To conclude, the Government of India rules on BMW disposal are in place, but the practices currently are not up to the mark. Spreading awareness of the rules and their strict implementation is necessary and it is the need of the hour.
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